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GIS as a Watershed Planning ToolGIS as a Watershed Planning Tool

Effective way to gather and process detailed dataEffective way to gather and process detailed data

Effective way to interface with the publicEffective way to interface with the public
Basic water quality educationBasic water quality education
Detailed projectDetailed project--related findingsrelated findings

Planning and the identification of Priority AreasPlanning and the identification of Priority Areas

Reporting ToolReporting Tool



Identification of Priority AreasIdentification of Priority Areas



Identification of Priority AreasIdentification of Priority Areas



Identification of Priority AreasIdentification of Priority Areas



Projecting Land Use ChangesProjecting Land Use Changes



Land Cover AssessmentsLand Cover Assessments



PrePre--Project RUSLE Project RUSLE -- No StructuresNo Structures



PrePre--Project Project -- Existing StructuresExisting Structures



PostPost--Project Project -- Additional StructuresAdditional Structures



RASCAL AssessmentsRASCAL Assessments
PrePre--SurveySurvey

Establishment of local Advisory GroupEstablishment of local Advisory Group
Identification/ranking of priority water quality issuesIdentification/ranking of priority water quality issues
Send out letters to landownersSend out letters to landowners
Secure equipmentSecure equipment

SurveySurvey
Receive trainingReceive training
Respect landowners rightsRespect landowners rights
Ensure personal safetyEnsure personal safety

PostPost--SurveySurvey
Identify all physiologic & land use breaksIdentify all physiologic & land use breaks
Compare adjacent segments and combine Compare adjacent segments and combine 
Combine data for final segments with GIS dataCombine data for final segments with GIS data
Describe onDescribe on--going water quality threats by segmentgoing water quality threats by segment



RASCAL Case StudyRASCAL Case Study



RASCAL Case StudyRASCAL Case Study



RASCAL Case StudyRASCAL Case Study



RASCAL Case StudyRASCAL Case Study
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RASCAL Case StudyRASCAL Case Study

Flow EstimateFlow Estimate
SubstrateSubstrate
Channel ConditionChannel Condition
Pool FrequencyPool Frequency
Bank TypeBank Type
Bank HeightBank Height
Bank StabilityBank Stability
Bank MaterialBank Material

Stream HabitatStream Habitat
Losing FlowLosing Flow
Riparian CoverRiparian Cover
Riparian WidthRiparian Width
Adjacent Land UseAdjacent Land Use
Livestock AccessLivestock Access
Canopy CoverCanopy Cover
Hydrologic VariabilityHydrologic Variability
Channel ProfileChannel Profile



RASCAL Case StudyRASCAL Case Study
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Farmers Creek RASCAL Segments



RASCAL Case StudyRASCAL Case Study



RASCAL Case StudyRASCAL Case Study
Stream Segment B

This segment is characterized by moderately unstable stream banks, the cause of 
which may be unrestricted livestock access throughout much of this reach.  Even 
though erosion rates in the surrounding cropland areas moderate somewhat, it 
appears this segment receives significant sediment from on-going rill & sheet 
erosion exported downstream from segment A.  Couple this with a lessening of the 
channel gradient, the decreased flow rates are not sufficient to effectively transport 
the existing sediment load through the segment, thus most of the substrate is 
covered by silt/mud.  

Stream Segment C

The stream banks throughout this segment appear to be stable, and livestock 
access very limited.  However, overall soil losses from rill & sheet erosion increase, 
and there is a general lack of stream corridor vegetative buffers in this segment.  
The channel gradient continues to decrease, creating an even greater depositional 
environment, thus covering most of the substrate in this segment with silt & mud.



RASCAL Case StudyRASCAL Case Study

BMP A B C D E F G H I
Upland Treatment Practices X X X X X X
Stream Corridor Fencing X X X X X
Stream Corridor Vegetative  Buffers X X X X
Stream Bank Stabilization X X  X X
In-Stream Stabilization Practices X X X X X
Storm Water Management Practices X

Stream Segment



Sediment BudgetsSediment Budgets

Erosion Source Amount Conversion 
Factor

Total 
Erosion 

(tons)
SDR

Sediment 
Delivered 
(tons/year) 

% of Total 
Delivered

Rill & Sheet Erosion 9,300 ac. * 20,809 26% 4,719 ** 55%

Gully Erosion
Cropland 3,537 ac 0.5 tons/ac. 1,769 70% 1,238 14%
Non-cropland

Grass 1,447 ac. 0.35 tons/ac. 506 90% 455
Timber 3,315 ac. 0.50 tons/ac. 1,658 90% 1,492

Streambank Erosion
Stable 4.91 mi. 15 tons/mi. 74 100% 74
Moderately Stable 4.07 mi. 42 tons/mi. 171 100% 171
Moderately Unstable 1.32 mi. 242 tons/mi. 319 100% 319
Unstable 0.32 mi. 337 tons/mi. 108 100% 108

8,576

Upper Catfish Creek Sediment Budget

** adjusted to relfect sediment trapped in existing structures
* varies based upon values entered into GIS using Iowa DNR's notebook computer

23%

8%

Total Sediment Delivered (tons/year) =



Estimating Loading ReductionsEstimating Loading Reductions

Erosion Source Amount
Sediment 
Delivered 
(before) 

Sediment 
Delivered    

(after)
% Reduction

Rill & Sheet Erosion 9,300 ac. 4,719 t/yr 3,580 t/yr 24%

Gully Erosion
Cropland 3,537 ac 1,238 t/yr 650 t/yr 47%
Non-cropland

Grass 1,447 ac. 455 t/yr 300 t/yr 34%
Timber 3,315 ac. 1,492 t/yr 950 t/yr 34%

Streambank Erosion
Stable 4.91 mi. 74 t/yr 74 t/yr 0%
Moderately Stable 4.07 mi. 171 t/yr 150 t/yr 12%
Moderately Unstable 1.32 mi. 319 t/yr 250 t/yr 22%
Unstable 0.32 mi. 108 t/yr 50 t/yr 54%

Totals 8,576 t/yr 6,004 t/yr 30%


